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DISPENSING TAP AND METHODS FOR
USING THE SAMEL

BACKGROUND OF THE DISCLOSURE

Embodiments of the invention relate to dispensing
devices for flowable products such as liqud laundry deter-
gent, and more particularly to a novel high flow rate dis-
pensing tap.

Dispensing taps are known for fluid matenals. They
generally comprise a dispensing head and an actuator for
opening a valve. While these taps have found widespread
use, they sufler from numerous ergonomic and functional
issues which make them dificult to use. The actuators are
often difficult to manipulate, and the flow rate 1s much too
slow for consumer satisfaction, resulting in the consumer
having to hold the tap open for longer than desired.

Consumers continually drive the need for novel dispens-
ing devices which provide easier use, more functionality,
better ergonomics and better dispensing options for a variety
of liguid or fluid products for various uses. Accordingly,
there 1s always a need for improved dispensing options.

SUMMARY OF THE INVENTION

According to certain exemplary embodiments of the
invention, the present disclosure provides an ergonomic,
high flow rate, self-venting dispensing tap for a high-
viscosity, flowable flmd or liquid formulation, such as a
laundry detergent.

According to some embodiments, a dispensing tap may
include a body having a peripheral skirt for connection to the
neck ol a container, a dispensing head, and a throat con-
necting the body to the dispensing head which provides a
flow path from the body to the dispensing head. The
dispensing head may further include a dispensing outlet or
mouth. A shut off valve may be configured for sealing
engagement with the mouth of the dispensing head, and a
piston may be axially guided within the dispensing head.
The piston may include a peripheral seal slidably engaged
with an interior surface of the dispensing head. A valve stem
extends from the piston and a terminal end thereof may be
coupled to the shut off valve. In use, the piston may be
selectively actuable by eirther a button integrated with the
piston or a separate lever between a normally closed position
wherein the shut off valve 1s seated within the mouth, and an
open position wherein the shut ofl valve 1s disengaged from
the mouth. A spring may be captured between the piston and
the dispensing head normally biasing the piston and shut off
valve to the closed position. In some embodiments, an
atmospheric or airless vent may be provided in communi-
cation with an interior of the body and i1n some embodi-
ments, the vent may be opened and closed with movement
of the piston and shut off valve.

In some embodiments, the spring may comprise a slotted
tubular spring element formed from a tensile polymer. The
slotted tubular spring element may be captured between
opposing loading cones formed on the piston and the dis-
pensing head.

According to other embodiments, the spring may com-
prise a conventional coil spring captured between the piston
and dispensing head.

In order to provide a high flow rate from the dispensing
head, the cross-sectional flow area of the outlet or mouth
may be greater than the cross-sectional flow area of the
throat.
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In some embodiments, the vent may include a ball valve
disposed within an interior of the body, or the ball valve may
be located at the terminal end of an extension tube which
would extend into the interior of the container when
mounted.

Certain embodiments of the invention may include a
peripheral piston seal which 1s configured for engagement
with a vent opening formed on the interior surface of the
dispensing head. The peripheral seal may be engaged with
the vent opening when the piston 1s 1n the closed position
and may be disengaged from the vent opening when the
piston 1s in the open position. This arrangement creates a
self-venting system wherein the vent and the shut off valve
are opened simultaneously.

In some embodiments, the diameter of the peripheral seal
on the piston 1s larger than the diameter of the shut off valve.
In this manner, when pressure 1s exerted on the container, the
pressure 1s greater on the piston seal than the shut off valve,
and naturally exerts a higher force 1n the closed direction to
keep the shut oil valve closed.

According to some embodiments of the invention, the
dispensing head includes external finger holds to facilitate

depression of the actuator button or lever connected to the
piston.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming particular embodiments
of the present invention, various embodiments of the inven-
tion can be more readily understood and appreciated by one
of ordinary skill 1in the art from the following descriptions of
various embodiments of the invention when read in con-
junction with the accompanying drawings 1n which:

FIG. 1 1illustrates a liquid container and a dispensing tap
in accordance with an exemplary embodiment of the inven-
tion;

FIG. 2 illustrates a perspective view of the exemplary
dispensing tap in FIG. 1;

FIGS. 3-7 illustrate various views thereof;

FIG. 8 1llustrates a cross-sectional view thereof taken
along line 8-8 of FIG. 2;

FIG. 9 illustrates a perspective view thereol with the
actuator piston depressed for dispensing;

FIG. 10 illustrates a cross-sectional view thereof taken
along line 10-10 of FIG. 9;

FIG. 11 illustrates a cross-sectional view of another
exemplary embodiment of the dispensing tap including a
coil spring;

FIGS. 12 and 13 illustrate closed and open cross-sectional
views ol still another exemplary embodiment which does
not include a ball valve:

FIGS. 14 and 15 illustrate various views of an alternative
self-venting structure in accordance with some embodi-
ments of the invention;

FIGS. 16 and 17 illustrate closed and open cross-sectional
views ol yet another self-venting structure in accordance
with some embodiments of the invention;

FIG. 18 illustrates a perspective view of yet another
exemplary embodiment of a dispensing tap including a
finger hold flange;

FIG. 19 illustrates a cross-section view thereof taken
along line 19-19 of FIG. 18;

FIG. 20 illustrates an exploded perspective view thereof;

FIG. 21 illustrates a perspective view of the dispensing

head thereof;
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FIG. 22 illustrates a perspective view of the actuator
piston thereof;

FIG. 23 illustrates a perspective view of a further exem-
plary embodiment of a dispensing tap including finger holds
and a lever actuator:

FIG. 24 illustrates a cross-sectional view thereof taken
along line 24-24 of FIG. 23;

FIGS. 25-29 1llustrate various views thereof;

FIG. 30 illustrates a perspective view thereol with the
lever actuator depressed for dispensing;

FIG. 31 1s a cross-sectional view thereof taken along line
31-31 of FIG. 30;

FIG. 32 illustrates a perspective view ol yet another
exemplary embodiment with improved sealing and a wider
ranging flow rate;

FI1G. 33 15 a cross-sectional view thereof taken along line
33-33 of FIG. 32; and

FIG. 34 1s cross-sectional view thereot with additional
annotations.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

Certain exemplary embodiments will now be described to
provide an overall understanding of the principles of the
structure, function, manufacture, and use of the device and
methods disclosed herein. One or more examples of these
embodiments are illustrated 1n the accompanying drawings.
Those skilled 1n the art will understand that the devices and
methods specifically described herein and 1illustrated 1n the
accompanying drawings are non-limiting exemplary
embodiments and that the scope of the present invention 1s
defined solely by the claims. The features illustrated or
described in connection with one exemplary embodiment
may be combined with the features of other embodiments.
Such modifications and variations are intended to be
included within the scope of the present disclosure. Further,
in the present disclosure, like-numbered components of the
embodiments generally have similar features, and thus
within a particular embodiment each feature of each like-
numbered component 1s not necessarily fully elaborated
upon. Additionally, to the extent that linear or circular
dimensions are used in the description of the disclosed
systems, devices, and methods, such dimensions are not
intended to limit the types of shapes that can be used 1n
conjunction with such systems, devices, and methods. A
person skilled 1n the art will recognize that an equivalent to
such linear and circular dimensions can easily be determined
for any geometric shape. Further, to the extent that direc-
tional terms like top, bottom, up, or down are used, they are
not intended to limit the systems, devices, and methods
disclosed heremn. A person skilled in the art will recognize
that these terms are merely relative to the system and device
being discussed and are not universal.

According to certain exemplary embodiments of the
invention as described herein, the present disclosure pro-
vides an ergonomic, high flow rate, self-venting dispensing
tap for a high-viscosity, flowable fluid or liquid formulation,
such as a laundry detergent.

Referring generally to FIGS. 1-10, and according to some
embodiments of the mvention, a dispensing tap 100 may
generally include a body 102 having a peripheral skirt 104
for connection to the neck 902 (See FIG. 11) of a container
900.

Referring to FIGS. 1 and 11, an exemplary embodiment of
the contamner 900 includes a neck 902 or opening for
connection of the dispending tap 100. In some embodiments,
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4

the container neck 902 and skirt 104 may include comple-
mentary threads 106 where the tap structure 100 may be
threaded or rotated into place on the container 900, or the
neck 902 and skirt 102 may be provided with a bayonet or
other connection.

The dispensing tap 100 may further include a dispensing

head 108, and a throat 110 connecting the body 102 to the
dispensing head 108 where the throat 110 provides a fluid
flow path 112 from an interior of the body 102 to an interior
of the dispensing head 108.
The exemplary dispensing head 108 1s oriented vertically
and may include a dispensing outlet or mouth 114 at a lower
end thereof. Referring to FIGS. 8-10, a shut off valve 116
may be configured for sealing engagement with the mouth
114 of the dispensing head 108. The shut off valve 116 may
be elastomeric or other material suitable for forming a fluid
seal with the mouth 114.

Still referring to FIGS. 8-10, a piston 118 may be axially
guided within the dispensing head 108. The piston 118 may
include a peripheral seal 120 which is slidably engaged with
an interior surface of the dispensing head 108 at the upper
end thereof. A valve stem 122 extends downwardly from the
piston 118 and 1s further guided by a guide cylinder 124
tformed within the lower end of the dispensing head 108. A
terminal end of the valve stem 122 extends below the guide
cylinder 124 and may be coupled to the shut off valve 116.
In the exemplary embodiments, a nipple 126 on the upper
surface of the shut off valve 116 1s press fit into a bore 128
in the terminal end of the valve stem 122.

In use, the piston 118 may be selectively actuable or
depressible (see arrows 1 FIGS. 9-10) by a button structure
130 which 1s integrated with the upper surface of the piston
118. The piston 118 may be actuated between a normally
closed position (See FIGS. 2-8) wherein the shut off valve
116 1s seated within the mouth 114, and an open position
(See FIGS. 9 and 10) wherein the shut off valve 116 1s
disengaged from the mouth 114. The button structure 130
may be integrally formed with the piston 118 or may be
molded separately and attached.

According to some embodiments of the invention, the
dispensing head 108 may include external finger holds 132
to facilitate depression of the actuator button 130 connected
to the piston 118. The exemplary finger holds 132 extend
radially outwardly from the exterior surface of the dispens-
ing head 108 and facilitate the depression of the button
actuator 130 with the users thumb by providing a leverage
point for the user’s index and middle fingers straddling the
dispensing head 108.

Referring to FIGS. 8 and 10, a spring 134 may be captured
between the piston 118 and the dispensing head 108 nor-
mally biasing the piston 118 and shut off valve 116 to the
closed position.

In some embodiments, the spring 134 may comprise a
slotted tubular spring element formed from a tensile poly-
mer. The slotted tubular spring element 134 may be captured
between opposing loading cones 136, 138 formed on the
piston 118 and the dispensing head 108. In the exemplary
embodiments, the slotted tubular spring element 134 1is
cylindrical in shape and the loading cones 136, 138 arc
generally conical 1n shape. The exemplary embodiments of
the loading cones include a first frustoconical pre-loading
wall section having a steeper wall angle greater than 11
degrees, and a second frustoconical primary loading wall
section having a shallower wall angle of less than 11
degrees.

In some exemplary embodiments, all of the components
of both the dispensing tap and the spring assembly are
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molded from the same plastic material making the entire
dispensing tap easily recyclable in a single plastic material
classification. Exemplary plastic materials include polypro-
pylene (PP), high-density polyethylene (HDPE), and low-
density polyethylene (LDPE). However, the disclosure
should not be considered to be limited to these materials.

As seen 1n FIGS. 8 and 10, the piston loading cone 136 1s
axially compressible towards the lower fixed cone 138
within the open ends of the slotted tubular spring element
134 whereby the slotted tubular spring element 134 radially
expands 1n tension to create an opposing radial contraction
force. Deformation of the tubular spring walls elastically
stores energy which will return the spring to 1ts normal at
rest shape when released. When released, the spring element
134 clastically contracts, 1n turn creating an axial extension
force, and returns the upper piston cone 136 to 1ts normal at
rest position.

Some embodiments of the spring assembly include a
spring element 134 having strain reducing ribs extending
along the opposing edges of the longitudinal slot (See FIG.
20). The nibs may include outwardly convex surfaces
extending both radially outward and circumierentially out-
ward from the slot edges. This embodiment further includes
a first thinner wall thickness at the slot edges and a second
thicker wall thickness diametrically opposed from the slot
edges. The arcuate surface along with the increasing wall
thickness moving away from the slot edges, more evenly
distributes strain throughout the spring element and extends
the life cycle of the polymer spring element.

Referring now to FIG. 11, and according to other embodi-
ments, the spring 134 may comprise a conventional coil
spring 134 A captured between the piston 118 and dispensing
head 108. In this regard, the upper and lower loading cones
136, 138 act as spring guides.

In some embodiments, an atmospheric vent 140 may be
provided 1n communication with an interior of the body 102
and 1n some embodiments, the vent 140 may be opened and
closed with movement of the piston 118 and shut off valve
116. As best seen 1n FIGS. 8 and 10, a vent 140 extends
between an interior surface of the dispensing head 108 and
the interior of the body 108. The vent 140 may include ball
valve 142 disposed on the interior of the body 108 to prevent
fluid from escaping 1n at rest conditions. In certain embodi-
ments of the invention the peripheral piston seal 120 1s
configured with a v-shaped multiple lip (chevron) seal for
engagement with the vent opening formed on the interior
surface of the dispensing head. In this regard, the peripheral
chevron seal 120 may be engaged with, or overlie, the vent
opening when the piston 1s in the closed position (See FIG.
8) and may be disengaged from the vent opening (See FIG.
10) when the piston 1s in the open position. This arrangement
creates a self-venting system wherein the vent 140 and the
shut off valve 116 are opened and closed simultaneously.

Referring to FIGS. 12 and 13, some embodiments 200 of
the invention may exclude the ball valve structure and rely
on only the chevron seal 220 to prevent fluid from escaping
in at rest conditions. The embodiment 200 1s structurally and

functionally similar to tap 100, and includes body 202,
dispensing head 208, throat 210, mouth 214, shut off valve

216, piston 218, button 230 and spring 234.
Other embodiments of the invention 300, as 1llustrated 1n

FIGS. 14 and 15 may include an airless vent system 310.
The vent 340 1n these embodiments extends from an opening
in the body 302 into the interior by means of an extension
tube 350, and an expandable vent bag 352 1s positioned on
the terminal end thereof. The embodiment 300 1s otherwise
structurally and functionally similar to tap 100.
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In other embodiments 400, as illustrated 1n FIGS. 16 and
17, a ball valve 442 may be located at the terminal end of an
extension tube 450 which would extend into the interior of
the container 900 when mounted. The embodiment 400 1s
otherwise structurally and functionally similar to tap 100.

Referring back to FIGS. 1-10, 1n order to provide a high
flow rate from the dispensing head 108, the cross-sectional
flow area of the outlet or mouth M , may be greater than the
cross-sectional flow area of the throat T ,. As best seen 1n
FIGS. 4 and 7, the flow area of the throat T , (dashed lines
in FIG. 4) 1s smaller than the flow area provided by the
mouth M , (dashed lines 1n FIG. 7). The constricted throat
area T , accelerates tluid flow through the throat and into the
dispensing head 108 where the fluid can freely tlow out of
the larger diameter mouth 114.

In some embodiments, the diameter (P,,) of the peripheral
seal 120 on the piston 118 1s larger than the diameter (V)
of the shut off valve 116. In this configuration, normal fluid
head pressure 1s greater on the piston seal 120 than the shut
ofl valve 116, and naturally exerts a higher force in the
closed dlrectlon to keep the shut ofl valve 116 closed. The
arrangement further works advantageously when external
pressure 1s exerted on the container 900 to prevent leaks
from the shut off valve 116. The configuration 1s visible 1n
FIGS. 1-10 which show the upper piston portion of the
dispensing head having a slightly larger diameter than the
lower mouth portion. However, the features are best 1llus-
trated 1n FIG. 11 showing the two diflerent internal diam-
eters.

Referring to FIGS. 18-22, another exemplary embodi-
ment 500 of the mvention 1s illustrated. The illustrated
embodiment 500 1s nearly 1dentical to the exemplars 100,
200 with the exception of an elongated radial finger flange
532 to facilitate actuation of the button actuator 530. The tap
500 1ncludes a body 3502, dispensing head 508, throat 510,
shut off valve 516, piston 518, peripheral seal 520, valve
stem 522, button 530, spring 532, vent 540 and ball valve
542. Referring to FIG. 21, the dispensing head 508 includes
internal guide channel 524 and loading cone 538 which are
integrally formed with the dispensing head 508 and sus-
pended therein by radial support fingers 560. Referring to
FIG. 22, the piston 518 includes itegrally formed conical
loading cone 536 and chevron peripheral piston seal 520.

Referring to FIGS. 23-31, some embodiments 600 of the
invention may include an actuator lever 670 which engages
with the top of the piston. The embodiment 1s similar in
internal functional structure as the previous embodiments
100, 200, 500, with the exception of the lever 670 and finger
hold structures 632. The tap 600 includes a bocy 602,
dispensing head 608, throat 610, mouth 614, shut off valve
616, piston 618, seal 620, valve stem 622, button 630, spring
634, vent 640 and ball valve 642. The 670 lever may be
[-shaped and pivotably anchored at one end 672 on the
exterior of the body 602. A first leg 674 of the lever 670
extends over the top of the dispensing head 608 and is
engaged with a raised shoulder 676 on the top surface of the
piston 618. A second leg 678 of the lever 670 then depends
downwardly and forwardly therefrom in front of the dis-
pensing head 608.

As best seen 1n FIGS. 23 and 27, the finger hold structures
632 are also L-shaped with a horizontal leg 680 and a
vertical leg 682.

In use, the operator may actuate the tap 600 by either
pressing downwardly on the top (first leg 674) of the lever
670 or mmwardly on the front (second leg 678) of the lever
670. In the first instance the horizontal legs 680 of the finger
holds 632 may be used as a leverage point for the operator’s
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index and middle fingers as the first leg 674 1s pressed
downwardly by the thumb. In the second instance, the
vertical legs 682 of the finger holds 632 may be used as
leverage points for the same index and middle fingers as the
operator pressed mmwardly on the second leg 678. The lever
670 and finger holds 632 provide an improved ergonomic
system and better user experience.

Referring to FIGS. 32-34, an alternative embodiment 700
1s shown. The alternative embodiment 700 can be used 1n
conjunction with any of the above embodiments. As shown
in FIGS. 32-34, some embodiments 700 are adapted for
improved sealing around the venting passages and a modi-
fied stroke length for accommodating different flow rates.
The exemplary illustrated tap 700 includes a body 702, a
dispensing head 708, a throat 710, a mouth 714, a shut off
valve 716, a piston 718, a seal 720, a valve stem 722, a
button 730, a spring 734, a vent 740, and a ball valve 742.
As best seen 1n FIG. 34, the button 730 has a larger and
polished peripheral seal 720 for better sealing and vent
coverage. The seat of the ball valve 742 also has an
improved seat angle (35 degrees) which 1s more easily
molded. The seat angle can be defined as the angled face at
the terminal end of the vent 740 disposed 1n the inner surface
of the dispensing head 708 relative to the longitudinal axis
of the dispensing head 708. The angled seat surface 1s better
seen 1n connection with FIG. 31 where the check ball 642
sits against adjacent the valve seat. The exemplary angle
may range from 30 to 45 degrees for optimal functionality
and ease of molding. The body 702 has also been provided
with a larger plug seal 790 for engagement with the bottle
neck. Referring to both FIGS. 33 and 34, 1t can be seen that
the shut ofl valve 716 has been improved with a steeper
engagement angle for contacting the mouth 714 and that the
valve stem 722 1s secured within the shut off valve 716. The
redesigned valve shape keeps fluid from having an exag-
gerated outward tlowing “umbrella shape” when the fluid 1s
flowing over the valve 716. The shape of the valve 716 can
be described as a flared bell-shape having a steeper slope
than the valves 116, 216, 516, 616 of the prior embodiments.
The flared bell-shaped valve 716 allows fluid to flow down-
ward, relative to the tap 700 as opposed to the flatter valves
116, 216, 516, 616 described above. The downward flare

prevents a flowing fluid from creating an “‘umbrella shape.”
The exemplary valve 716 can be molded from MDPE
(medium-density polyethylene) NA285 or other suitable
materials. Another feature to be noted 1s that the dispensing
head 708, valve 716 and valve stem 722 are slightly elon-
gated 1n this embodiment as compared to the earlier embodi-
ments. The elongated design provides a longer stroke length
of the push button 730 during actuation and accommodates
user with both vented and non-vented versions. The present
design allows for a stroke length range of about 5.8 mm to
about 7 mm.

Another similar embodiment (not shown) removes the
ball vent structure 740 for a non-vented version, but as noted
above 1s otherwise the same.

It can therefore be seen that the present disclosure pro-
vides for a novel dispensing system and a liquid dispensing
tap having an ergonomic design, high flow rate, and seli-
venting dispensing tap for a high-viscosity, flowable fluid or
liquid formulation, such as a laundry detergent.

Having thus described certain particular embodiments of
the mnvention, 1t 1s understood that the invention defined by
the appended claims 1s not to be limited by particular details
set forth 1n the above description, as many apparent varia-
tions thereol are contemplated. Rather, the mnvention 1s

limited only be the appended claims, which include within
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their scope all equivalent devices or methods which operate
according to the principles of the invention as described.

What 1s claimed 1s:

1. A dispensing tap, comprising;:

a body;

a dispensing head connected to the body, comprising:

an interior surface;
a mouth; and
a lower loading cone;
a valve stem seated in the dispensing head, comprising:
a button;
an upper loading cone; and
a perlpheral seal;
a shut off valve attached to the valve stem and seated 1n
the mouth; and

a spring positioned between the upper loading cone and

lower loading cone.

2. The dispensing tap of claim 1, wherein the spring
comprises a slotted tubular spring element.

3. The dispensing tap of claim 1, wherein the spring
comprises a coil spring.

4. The dispensing tap of claim 1, further comprising a
throat connecting the body to the dispensing head.

5. The dispensing tap of claim 4, wherein the throat
turther comprises a tflow path between the body and the
dispensing head.

6. The dispensing tap of claim 1, wherein the body further
comprises a plug seal.

7. The dispensing tap of claim 1, further comprising:

a peripheral seal diameter associated with the peripheral

seal;

a shut ofl valve diameter associated with the shut off

valve; and

wherein the peripheral seal diameter 1s larger than the shut
ofl valve diameter.

8. The dispensing tap of claim 1, wherein the shut off
valve comprises a bell shape.

9. The dispensing tap of claim 1, wherein the shut off
valve comprises a medium-density polyethylene material.

10. The dispensing tap of claim 1, wherein the shut off
valve 1s seated 1n sealing engagement with the mouth.

11. The dispensing tap of claim 1, further comprising a
vent between an interior of the dispensing head and an
interior of the body.

12. The dispensing tap of claim 11, further comprising a
ball valve 1n the vent.

13. The dispensing tap of claim 11, further comprising:

a valve seat 1n the vent; and

a ball valve seated in the valve seat.

14. The dispensing tap of claim 13, wherein the valve seat
has an angle of between 30 and 45 degrees.

15. The dispensing tap of claim 13, wherein the valve seat
has an angle of 35 degrees.

16. The dispensing tap of claim 1, wherein the valve stem
has a stroke length of about 5.8 mm to about 7 mm.

17. The dispensing tap of claim 1, wherein the dispensing
head further comprises two external finger holds.

18. The dispensing tap of claim 1, wherein the dispensing
head turther comprises a first external finger hold extending
radially outwardly from an exterior surface of the dispensing
tap and a second external finger hold extending radially
outwardly from the exterior surface of the dispensing tap 1n
a direction opposite the first external finger hold.

19. A dispensing tap, comprising:

a body;

a dispensing head connected to the body, comprising:

an interior surface;
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a mouth; and
a lower loading cone;

a throat connecting the dispensing head to the body,
comprising a fluid flow path between the body and the
dispensing head;

a valve stem seated 1n the dispensing head, comprising:
a button;
an upper loading cone; and
a peripheral seal engaged with the interior surface;

a shut ofl valve attached to the valve stem and seated in
the mouth; and

a spring positioned between the upper loading cone and
lower loading cone.

20. The dispensing tap of claim 19, further comprising;

a container connected to the body; and

a liquid product contained 1n the container and flowable
through the dispensing head upon opening of the shut
oil valve.
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